Overexpression of CREB reduces CRE-mediated transcription: behavioral and cellular analyses in transgenic mice.
The CREB transcription factor mediates neuronal plasticity in many systems, but the relationship between CREB levels and CRE-mediated transcription in individual neurons in vivo is unclear. In FVB/N nontransgenic mice, we observed that Purkinje cells showed low basal levels of Ser(133)-phosphorylated CREB protein yet displayed strong CRE-directed transcription. Transgenic mice overexpressing CREB in Purkinje cells and dentate gyrus granule cells showed a decreased CRE-lacZ signal in the same cells, indicating repression of ATF/CREB family function. Dentate region long-term potentiation was not altered by these changes in CREB expression. CREB transgenic mice demonstrated an inability to perform the rotarod task, without signs of overt ataxia. Our results demonstrate that the level of phosphorylated CREB protein is not a reliable indicator of CRE-mediated function. Furthermore, we conclude that CRE-mediated transcription may be linked to only a subset of cerebellum-mediated motor behaviors and may not be universally required for long-lasting synaptic potentiation.